Induction of a 55 kDa acetylcholinesterase protein during apoptosis and its negative regulation by the Akt pathway.
Acetylcholinesterase (AChE) is emerging as an important contributor to apoptosis in various cell types. However, overexpression of AChE does not initiate apoptosis, and cells which express AChE at basal levels grow normally, suggesting that AChE may function differently between normal and apoptotic conditions. In this study, we determined that an AChE-derived protein (∼55 kDa) positively correlated with cellular apoptotic levels. The 55 kDa AChE protein was not a result of a novel splice variant of the AChE primary transcript. Instead, it was determined to be a cleaved fragment of the full-length 68 kDa AChE protein that could not be inhibited by cycloheximide (CHX) but could be suppressed by caspase inhibitors in apoptotic PC-12 cells. Furthermore, activation of the Akt cascade abolished the 55 kDa protein, and both AChE protein forms (68 and 55 kDa) accumulated in the nucleus during apoptosis. In a mouse model for ischemia/reperfusion (I/R)-induced acute renal failure, the 55 kDa AChE protein was detected in the impaired organs but not in the normal ones, and its levels correlated with the genotype of the mice. In summary, a 55 kDa AChE protein resulting from the cleavage of 68 kDa AChE is induced during apoptosis, and it is negatively regulated by the Akt pathway. This study suggests that an alternative form of AChE may play a role in apoptosis.